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m^M 1 ] 

C a J;;|.^7n^jS=SrfflV^/^T i XtiT i ^^<^Mit:fr"^-t:-^o'r. CaCl2 

h:^\z^ ^(Dm.%6^mx-mmn\^^jSL\^f^c a tm.j^^-f^ j; ^ i c 1 4 ^^tr^^s 

[WaRH 2 ] 
[lt*3l 3 ] 

TT i C 1 4 ^#tr^Mi^'ftt'*«-r^i»« 1 i ZfiT i ^^(OM^Ij^ 

°[i»*j:m4] 

tufam^^ft?t'#oT|^miH;^J^i-^ C l2 i 02 t^SJS^-l^TT i C l4 ^^fe 

T i ^^(D^^Kl^Az\tm-r^mim.l t^ia«<^C a^TC^c i^X iXfiT i -^^om^t 

5 ] 

mBmoC a^TClCi^T iXfiT i ^^(7)^dt:^ffio 

6 1 

m)IBRj:t4io^^-etff|BT i X(±T i ^^i)-h6^m-^^fz'iMm.^m%^Kmt^m:-tmi^ 
IJ5 ic|Bf5C7)C a^TC^:: j;^T i Xi±T i ^i^0^it;^fio 

7 ] 

tfrlBC a C 1 2 ^-a-i^vtMi^Jis C a C 1 2 (7)^1^. NaCK KCK LiCl 'BiTf 
C a F2 (^9 < t ^) ia^^tf#7E;^f#M-e^-g)|i^:Sl {z%mL(DC ^m.7tK 

J; -& T i Xf± T i ^ife(7)mJt:^ffio 

[ft^:^ 8 ] 

mm^itmm^^^i-. m^.i)^& o o "cmrt ^^jrb^-ci^^^ < t c a c 1 2 ;^r^^N a 

IMim. 7 t'fB«(^ C a MTCtc J; ^ T i X{± T i ^^coM^:^feo 

mi^-^ 9 ] 

tfrfBY#i!l!:^^«l^^H1-N a^^X^^^tfW^ilS t::fB«OC aSxit^ i^T i Xt±T 
i ^^<7)^:it;^-&o 
[W^:^ 1 0 ] 

miBN a^^ixet±> tfiiBT i ^njiU^^f^^mm-Q \^^wl<oc 2.mjtK i,hT i 
[ft « 1 1 ] 

miBN a ^S-HX^-evtimm^^ e> ttfc N a =&«7C«J»X®-^ffi^i- S 9 

«<^C a^TEt:: i^T i XtiT i -^^coS^^b-'&o 
1 2 ] 

ttriBT i c i4 =^^tf^^:^'fbt/fi> T i c i4 wmf^^mmtm^^t^'i^^^^' ^-^^ 
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[0 0 0 1 1 

TiCl4 ^^is^miM.itm^ C a X ^) m%^mLX±mT i XltT i -k 
[0 0 0 2] 

M%i:-mX'ii. S)^>#tfl*lT'T i <Dmsl-T'*^T i C l4 i}mgK2: O^TC^tL, 
[0 0 0 3 1 

■e<^w^'±^:i^^T i c i4 o?^#*«i&i-;&o :ifiKxy). m^ugomm^mxT 

T^^rtPf-r^o ^atlWJHft;. MMgC I2 ;6^1MM^'SiJ£fei"^^^ V#il!llMgC 1 
2 OjrtStivtllllMgOirbSJ; O^'ci^V^o ^(DitM^<Dfzlib. glj^ Lfci#S!llM g C 1 2_ :^^'T 

[0 0 0 4] 

T i c 14 (Dm^mm'^±.if^^ti)mm^j:^tx^^o t i c u (Dmmmm-^mu^ 

[0 0 0 5] 

^ □_;i.-^-e<7)^M4^^i6SlCii. T i (DMMX^^T i C I4 (Dm^M^. SPt)'^ 

c 12 7{)^7$oT^tLi'T i c i4 i- 0 ^fzDb. TiCU mmmm^^ 

TtJ^^'&o «JHW*RJSOT i C I4 :^^;^^T i C I3 ^ 

msl-tr^^T i C I4 <7)^ltjSJKlcfi|5a#7&^~*^o 
[0 0 0 6] 

TiCU (Dm'i^mm^iK^ <-t^ Mi J5±:^o#^i*iMi'*5it^T i^ffm*^^ 

L. KJSM/^M&T-r^o T i C I4 (DiM^Mm^mKL. 

[0 0 0 7] 

[#rF^K 1 ] #PH¥ 8-295995 ^^^^ 
[0 0 0 8] 

[0 0 0 9] 

TiCU co«MJCit^f^»i-;S>Pp,m'et45fcv>:^^ ^'n-;v-S-e{±. MMgVlKO 
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10 0 1 01 

^n-;v^^mi-<7)T i M:^^l'ML-Ct±. TiCU OilTC^J t LTM g Wl^^Jx. 

=&ffiv^/cT i Uikli'ikt LT{±. R)S#^l*It'C a C 1 2 (D'm^k^^Um^. ^<Dm§k^ 
T i C 1 4 ?&'^^f|t|&L-C. C a C 1 2 O^Wk^^X-mMC a t T i C 1 4 ^KB^^^ 
[0 0 1 1 1 

m%^xm2] ^mm'^m 220535 A-^mmm 

[0 0 12] 

[#i^^:fcm3l ^H#tt=^4 8 2 0 3 3 9-^ig|ffl# 
[0 0 131 

C a 13 j;S}l7n-eii. l(7:)R)Si:: i 19 ^ TiCU ^^^i'q^ST i tL. -g- 

^xh*t;CaCl2 y^^^HJ^f'So C aliMg J; 19 C 1 i:^M:;f3;ii^l^<. HSatll^liT i 
Cl4 (DMjuMt^^hX^^^o #ft:^m3 t;fa«$tLfc^'ft-e{i. Ca^r^^SlllCa 

Cl2 4'l3v#ftl$-tir-C'ffiffl-r^o v#i!llCaCl2 4>-C-c7) C a ^l7I:K^£^^0ffl1-^^{^\ 

j; d t'R)4>#t?I*|coai7n^iJ<75-Mt3T i C 1 4 ^ffii^-T^Jt-a-'!: it^TSM;^^^ 

[0 0 14] 

[<bi] 

TiCl4+2Ca— Ti+2CaCl2 



[0 0 15] 
[0016] 

{i. Tici4 =&ss-^^■r^ T i 02 aKX'ow.^M7U'r^mitmumM7cm<7)-m 

[0 0 17] 

[#W^:^:m4 1 ^mm^m 2 8 4 5 3 8 6 ^^Mm 
[0 0 18] _ 

mm ^ 'm\%'f hfzt> (D^m 

[0 0 19] 
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;t . mmXM. 3 Kmm^i-ifz J: d 'Sr C a C 1 2 (DmilM'^ t^vtWi" ^ C a c7)5fljffi ^dkM L 

[0020] 

[0 0 2 1 ] 

gpt>, ;^s«i*i-^'v#S!iic a c 12 ^m^^flf-r^ts j]:^^2<Dm.mi}m^-Tir^o 

;g.o ^<75m^:S^iS?X'PtMJt^;^^^tL^C a i:^JSi-^ J; 9 t^T i C 1 4 ^m^C a C 1 
2 t^l,zm^i-;h T i (D^J&Kmm^i'^^C amMmi%^n. n3i^^h<D^mC aO 

o 

[0 0 2 2] 
[-ft 2] 

2C|-^2e- +CI2 (.mW) 
C a 2 e - a (^41) 



[0 0 2 3 ] 

|W];|t(75KJ:SJ4^ jl7G«t«MfcoFBl-evSi!!lC a C I2 ^tsm^-^i-* ^ I' i ^fc iXt^ 
T'^^T&s. m^^m-^^^^-t ^ C a i:iE«RS^-a:;5> J: ^ tiT i C 1 4 ?rKJS«l*]Oi#i!& 

[0 0 2 4] 

T i Xi±T i ^^com^^'&tr^oT. C a C 1 2 *^^J.oC a L/if#iim^K 
K^mLfzC a tRjS-r^ J: ^ ICT i C 1 4 ^'&tf^Smffl=^frlB^i!ii:^4't::'fft*&LT 

t-r^C aM%i^X^T i XiiT i ^±<Dm^1v-^^^s tir :h o 
[0 0 2 5] 

a c 1 2 :^^KJBm]^^'^n^f^^o Kmm\^(^m^^^<'^T i c 1 4 ^^jitit-r^ t 
. -^(DT i c i4 75^i#i!i!m4'<7)vMc a J: ^mit^fix. mtRrfyxiimt(D^mT 

C a f±M»§^x;2>55^ R)S«T'{4^7n;^fBi:|WI^trMC a C 1 2 (DMM^m-iim'hLX 
[0 0 2 6] 

SP*>. ^MT i <7)X«fi<J>&^^t'C a^^'M^nT^J^/O^o/cSaco-ofi. C a t C 

ac 12 o^g|7;)^~isii^^ t-e^;&o i¥L<mBj-r^t> Mgi±Mgc 12 ^mMLxm 

^OMgt±MgCl2 ti^femML>&v^o ^cO/:a6. ^^^fifzM g ii^m 
i < miR-C-i-So N a a C 1 ^mm-t^^tfiZX 19. Mg i:iW|;ttlC^^j; <m^-^§ 

miE#2 005-3028390 



#M 2 0 0 4-0 4 4 8 2 7 ^- v : 4/ 

:ho -U. Ca{iCaCl2 (DMn^^ ^ ^M^-^i^^:^^. ^jjK^ C a l± C a C 1 2 t:: 

$ tLT >fe /i)- o ;b ij- * ;2> o 
[0 0 2 7] 

CI2 ^\zmm\^fzc c a =^^^t-r^'^^M^^'4'v^/ii6. c aomti^-it^;^ 

b ^fS-ittr^ C a C 1 2 ii-i-#>-C-{iil'#.75^'#t) 7 8 0 "CT?* i9 > -fOMi^ 

i±^^ 1 . 5 %o c a /&^i#jii?^tg-e* o 

[0 0 2 8] 

J fz. a C 1 2 Pla-trco C a jlTGt' J: ^ T i 3l7cK)Si#^^^J2:75^' ^ . 

IWjB#m§MJt^r2:^^''l)o 8 5 0 °Ct:-^^^BEi±Mg7:)^^5 OmmH g (6. 7kP 

a) -e^^cotiMLs Ca{i2mmHg (0. 3kPa) i:;lS«6T/h$ v^o C(^^^J±<0 

:$:||H^<7)C aMTCtci^T i XtiT i -e-^om^^^fet'^v^Tti. T i C U 
^<DiK^^miK ^ ^fg * -5, o 

[0 0 2 9] 

•f-(?)±. C a (iM g J; MtLtt ^ffiT i C a 

[0 0 3 0] 

MC a C 1 2 f^tf-^i^T i C 1 4 (Om^Wmt L-Cii. T i C 1 4 ^MC a C 1 2 

^^43^:^-7,m^t:-lt^gf±t|^i-;5.<7)/5^ ?#MC a C 1 2 m.^(DC a t;Mi-^T i C 1 4 <7)^ 
^!b?ii^76^^^^v^C tv^^^ v#i!lJC a C 1 2 Wi(DitMKl^ i C 1 4 ^{ftl^Lfc 

19 ^ f^MC a C 1 2 ■JSJitC'^^^afcMC a?S:c^M^?R4'tcT i C U (Dmiif^ If 7. 
^m^^^^t^^mx-h^o MCaC I2 m±tC##$tL/i^i!l!C a?t<^mMt^T i 

c 1 4 <75?»^fti^L/cJ^^. «c a c 1 2 rW't'oc a ^mm^ ^ :Lt\zi.^^ m^^c 
am-^^hm-mc a c 1 2 m\zi)^^^xKj^^tmm.\^. t i c 1 4 (Dmi^'MmmiKK i ^itm. 

[0 0 3 1 ] 

^LXmz. TiCl4 (Dim^KMLX^ TiCl4 <D C aMyn^XU. M gMjn^Z X ;h 
[0 0 3 2] 

MgM7C=^fflv^^ n-;v-^t:ii, g^com'^^'T i C U (T^m^^fft^&i"^ 5^^^ 

, ii^t^tiRfSi^Ofit^^ffloTvtilllMg-fKOmifl^T i C U (D :ff 7. ^ mi^^-f ^ ^ t i> 
^^hitfzo L^^L. tu^tLTt 2ii3 !9 . Mg(Dm%)±^^i^^^^f^^^ ^l^^' X;V-\M g ^ 
^7&-'#XL. T i C l4 tKJSLt:ftJ|&l=*KS$-&TL* do -^fz. ^iilMgC I2 
tt'tcT i C I4 (DifT^-^iM^l^Xi,. / X)\^mm<Df^M^t^^.hVXJ%^o ^-if'&Pp. ft 
l&l=0P3*MJSfiig;Ti--&^^ T i C I4 (D^^y^^) y^Ki, ^ mMmiimW-^ ftlj^ 
X)\yKmkUui)m'M'tZ>^^-h^^hi}^hX^:bo -^LXin^y) ^#i!llMgCl2 

[0 0 3 3] 

T i C I4 ajlx-ft-eii. vtMC a C I2 j&j^t^iT i C U cOP&'>!.=lr 
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i C l4 ^'"XCO'fifcl^^^iSpTtg-e^ 0. v#illC am^^(DT i C l4 :ff^<Dm^i>°It^-^'^^ 

^ o 

[ 0 0 3 4 1 

BP^. T i C l4 (7)C aM7nfet:-^^3is:||l3g(7)T i Xi±T i -^^(T^^^^^-afetc^^v^-Cti 
, T i C l4 aC l2 m't'--#xm^T:"«ttlt1-^<7)^^'#tC0$ LV^5i)^ ^P:^ 

co#||±^) icofifc|^?I^t^56-T"^®;& < nrfg'fe<^-e^^o t v#MC a C 1 2 ft<7?Mt;T 

1 C 1 4 ^im^Lfz ^ . mmC a C l 2 ?t±t:W^#$tX7ti#i!l!C a?Sc0M^?^1='t'T i 

[0 0 3 51 

mmc a C 1 2 m^'tC^j^^LTtT i f4(Dm(9mvMcMLT(±. K;S#tfl*n:i#i!liC a C 

/ci6t;{±^ ^J5i^T i mt=?-'^ii-^'nhii^ Ci ^: ^fljjl LT. a C 1 2 mi:*t::RJS# 

tliS'M^ ^ m 19 ^ C a C 1 2 O T i ^(^^^t ^ <D-A^^ V^o «fi^ 

=&ffiilt::J:S^^^#^irt3J; 0^ T i fi^-^MC a C 1 2 m^^^hmm^-^mir^ ^ ti)^ 

[0 0 3 61 

m^^ftf-C-fe^^^fx/cC 1 2 (T^^X'QfXv^tiov^-Cti, ^tL=^T i O2 t^KfiS^-^fT i 
[0 0 3 71 

T i (owMf'^mLxii. m^mKT i c 14 ^i^m-t^:^^ T i c 14 tm(D^m^i\: 

[0 0 3 81 

^mn<D X. n -^j: C aMTCt:: i X«T i ^^(DWiMU^Xlis MC a C 1 2 "f-O 

C a Hi ^ ^5"; T i5' v 3 > (I^MJ L C a ^*K)SO C a 0 t^^fife L 

fzC\2 iilt-^LTC a C 1 2 icH^i^^) C a(^M>'I±^^~l«v^:ii:tcj;^'J^#(^fI 

[0 0 3 91 

tfr#<7)Fn1M> #{3|5tMfJJt'^J^LfcC a;?>^ Pf Mffl t^^^ L/c C 1 2 iiM^LTCaC 

[0 0 4 01 
[0 0 4 1] 

fiP*.> 3^^0^c7:)C ajtTCt'i^T i X{4T i ^^oS^^^-^tCiSV^Tii. v#i!i!^i: L-T 
&-^mKm,<^.:^^7 8 0°CCOC a C 1 2 ^fflv^^^^ CaCl2 -NaCK CaCl2 - 
KC I ty^^^tz 2 Tt^comWiM^. CaCl2 - N a C 1 - K C 1 h v^o 3 TC^c^V^ilfe 
J: ^ ^i, C a C 1 2 KMLXm<Dm. fUx-f^N aCK KCK LiCl RXfC a F 

2 < <h lft^ri,^L. ^7ummmt-r^^ti)^'ajmx^Z,o ^ixizxn 
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[0 0 4 21 

^7n^<DmMMX-mM,L^j:lffH£^j:h-^j:\^^(Dlt. C a C 1 2 t'N a C 1 ^Uu^tzm.^^ 
illiSt?*) ^ o ll4{iCaCl2 fcNaClc02 TC^rl-^MiSt' is S U-^it^ t %t^.<D 
M#^^LTV^;g,o C a C 1 2 (Dm^Jtm^.'^-m^l 8 0°Ct:'^-i>o — N a C 1 (D^\ 

5 0 0 °CS -eT50^'-2>o LT. N a C 1 (D^^it^m^ 2 0 -4 5 %<^tliat:\ M'^igO 
M{±6 0 0 t^JiHT^'^^o 
[0 0 4 3] 

CaCl2 -NaCK CaCl2 -NaCl-KClC9J;d^:CaCl2 23:U^^NaC 

a T&s'^^-t ^ 6 0 0 t:® 1? (± N a /O^^^-t ^ t ^ #:t <^?I^5{|S^ ;i> o o t i9 ^ C a 
C 1 2 tcN a C 1 ^?l^L-Cv#i!l!m<7>fM=^TtfT^>. 6 0 0 X:^mk.hi^^mM^M.^ 
tiNa^^'^itL^ C a (i^fej^SL;&v^o -KT^fcsb. CaCl2 t^N a C 1 ^rl.^ LTvtSll!:^ 
c07a;K*T^f'5.^#'^{i^ i!ll*yi»^'6 0 0°cmTt::>fe^ <t 9 t^N a C 1 ^rl-^L. J-O^o^fb 
^v#S!l!:^<^za«=^ 6 0 0t:mTl::W3ffii-^ii:^^^fi^t'i^o ^^jJ^v^^, WmM^k^m 
mC a /&q?^L'5: < ^ 19 > C a 1^ i ^^MTG^JSy^^M^f v^o 
[0 0 4 4] 
[-ft 3] 

2Na + CaCl2-*Ca + 2NaCI (T^600 °C) 
C a + 2 N a C I -*2 N a + C a C I 2 (T> 6 0 0*t;) 



[0 0 4 5] 

C a C 1 2 a C 1 ^^tf#7C^.f#Mil-t?t±. luiEO J: d -^M^m±^mmi)^h^ ^_ 

#t::*K)Sc9C a75^Mf!lt3^^L/iC 1 2 t^t^LTCaCla ^CM*^^'•y U T ^ v 
[0 0 4 6 ] 

It ^& L J: d . T i l± ^i^Jl <^v#i!l5i^ i * t^Wi^'f^^ ^ m L . T i #1 ^ 

[0 0 4 7] 

^^•(T^^KjSC a/i^'N a tl'^^kt^ LpO^'J). -eoN a t± C a t !9 V^Milt^ivtftlL^v^ 

l^rSLT^. C aOS^^{±|5SjL$tt^o 
[0 0 4 8] 

^; , C a C 1 2 :S.U^^N a C 1 ^^tf ^TC^vSM^l-Cii, C a 
. N a^±•^i!ll^^^;•^»L^v^o t/c. mMMfOU-m^^ 0 Calcft*>o 

TN a:6^'^^i-^o ^ O-ooJ^^^a^-tJ:^ ^ {i\ v§l!&mi'?^S*>Rl£<^ C a =lr jSM 

fi*J twjcptlj -e ^ ^ (7) t:- ^ ^ „ 
[0 0 4 9] 
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<>&So t^oT. ^ltiE>fc-ij-^Xt LTti 5 0 ^ mmT7?;^t?t bv^o t/c. itH*/Ml^ 0 
[0 0 5 0] 

ic, CaCl2 ^Sr-^-J^J-OC a/6^'-Mb/i^i!im=^Rtc:41l*l^'«#L. -€-<^M:^4'OC 
ailTiCU ^'&tr^Mm'^bt/=&.K)^:>$^i:Ti#I!llC a C 1 2 13 T i SX!± T i 
f4*^J^$ii:'?=c^-e> T i (7)^44 -^"^^T i C U (7)fifc|&^J^^±i:;'c-c- § ^ o Mt^T i 

K^^m'^'^''^7tw.^B h mjiiKts ^ iwistji^f ^ M^nRjs-eriS tt;?. c a «rmi!?R)S-e 

!W!B#5i^ffe^t3ffi^ - t iCi 19. C a^m^S-eltlQmd^'f^^^^l^-t-^o of i9. C a 4: 

I 0 0 5 1 1 
[0 0 5 2] 

1 vtMil^: L-C C a ^nt^fi^^it^vW Lfc C a U >y -f-OMC a C 1 2 ^^'l* 
#1-^0 CaCl2 JiM/i^'l^? 8 O'C-e^ i9. -e(7)v#i!!im{±-?-<7)i!il.-Sm±t3jPi^$ ttT 

[0 0 5 3] 

1 trti. v#l!l5:^-e^*vMC a C 1 2 tJ^TM 2 i: Pt^S 3 <^r^t:'1l^^ftl$ lir 
S2<75fiJ-C-C I2 *~~X7?)^'-§§^L. PtS3 (7)iiiJ-eC a75^~^^$:^^^o RJS« 1 (^ftS^fi. Pi 
m 4 J; ^ I^MJ i PMHiJ tc^ffi^ ^^■cv^^ o Pill 4 ti, #?LK(^-fe 9 5 >7 ^ 

[0 0 5 4 ] 

ttc^T i C I4 7&^^^3^t5:LT^^X$:l^^o :itLt'ii9> ^aX^tt/iT i C U ^^'^^illl^^fl^O 
[0 0 5 5] 

[0 0 5 6 ] 

mm ^ c a mm^mT l r ^ „ ^ (Dmmm it . Rmm 1 ^ su^fe ^ t±i ^ tL/if^^ 
o t^iiz. Kmm i^^<^ mum a ^ti^o 

[0 0 5 7] 

R£4f 1 l*|(7)PtmfJJ-e}i. MTuKJBiz J; ^ T i T^gjcSf O C a 
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a J: ^) > mm^^ $ tL^ T i C 1 4 55^M^iS^fi*J I'Mtg ^ix^o 
[0 0 5 8] 

[0 0 5 9] 

'ffe:^. Rt&ffi 1 1*1 mmn x-^^ l c 1 2 {it^-f^xfi-^^i hfi^o m.it:Lnx t± 

, T i O2 75^^iM;<bM!a^^x^ ^ <!: '9> T i (OWM^h^l^ i C U ^^'^feJ^$i^^o ^ 

i\^Z> o 

[0 0 6 0] 

Offl5E^)l5li9mL^i=ff d ^t^<. C am7nt::J;^^p°o®'^T 

tmi^'&M<^X. -g-cOC aTO^WM-e^^-r^C 1 2 tRjSi--2.ii:tcJ;^/s--;/ 
[0 0 6 1 ] 

>&*5> «:^«OiajK{±> v^rtL(^Xe-tr^> C aC I2 (Om^. {^7 8 0 "C) <t t}l«V^?a 
[0 0 6 2] 
[0 0 6 3] 

m 2 mmMflJi. m l «?F^t^^Jt-<T>>:0,«?./^)5^^gjS-r^o Mmi: LTC a C l 2 h 
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